DNA fingerprinting of Mycobacterium tuberculosis has been used in population-based studies to determine the proportion of recently transmitted disease and to assess risk factors associated with recent transmission (1, 4, 5, 6, 7, 8, 10, 13, 14, 17, 19, 20) . These studies were carried out mostly in countries with a low prevalence of tuberculosis (1, 4, 5, 6, 7, 10, 14, 17, 20) , while a few were done in countries with a high prevalence of tuberculosis and human immunodeficiency virus (HIV) infection (13, 16, 19) . There has been no population-based study in places with an intermediate burden of tuberculosis and a low prevalence of HIV infection. We conducted a prospective molecular and conventional epidemiological study of tuberculosis on the island of Hong Kong, which had a tuberculosis notification rate of 108 per 100,000 persons in 2001 (3) and a low prevalence of HIV infection (2) , to estimate the proportions of reactivated and recently transmitted disease. This is a report of the results of the first 18 months of the study.
The study was approved by the Ethics Committee of The University of Hong Kong. All persons with culture-positive cases of tuberculosis residing on the island of Hong Kong from 1 May 1999 to 30 October 2000 were recruited for this study. Public health nurses carried out contact investigations and collected the following information: birth place, current and past residences, school or work address, travel history, and contact history in the past 2 years. Information about any past history of tuberculosis and treatment, type and extent of disease, concomitant medical illnesses, and substance abuse was obtained from program forms completed by physicians with the Hong Kong Tuberculosis and Chest Service.
The Tuberculosis Reference Laboratory, Public Health Laboratory Centre, Department of Health, Hong Kong, performed all mycobacteriological investigations. IS6110-based restriction fragment length polymorphism (RFLP) analysis was carried out on isolates in accordance with standardized methods with a 245-bp right-sided probe and internal molecular weight standards (11) . Analysis of gel images was done with Molecular Analyst Software Fingerprinting DST, version 1.6 (Molecular Bioscience Group, Bio-Rad Laboratories, Hercules, Calif.). Lanes found to have similar patterns were compared visually and classified as having matching RFLP patterns if the numbers and molecular weights of all of the bands were identical.
Patients were divided into two groups, those with clustered isolates and those with unique isolates. The proportion of unique clusters and potential bias was calculated by the n and n Ϫ 1 methods as suggested by Murray and Alland (15) . Differences in the distribution of demographic and clinical variables between the two groups were examined by bivariate analysis. Risk ratios (RR) and 95% confidence intervals (CI) were calculated. A definite epidemiological link was considered to be present when clustered patients shared a home, workplace, or the same residential building, while a probable epidemiological link was considered to be present when clustered patients lived in the same housing estate or within 2 city blocks. Statistical analyses were carried out with the SPSS statistical package (SPSS for Windows, version 10).
There were 1,075 culture-positive cases of tuberculosis during the first 18 months of the study. Seven hundred two (65.3%) isolates were available for RFLP analysis. Eleven (1.6%) isolates with five or fewer bands were excluded from the present analysis. Five hundred twenty-two of the 691 isolates had unique patterns, while the remaining 169 belonged to 63 clusters. The proportion of clustered samples was 24.5% by the n method and 15.3% by the n Ϫ 1 method, with potential underestimation biases due to incomplete sampling estimated at 6.2 and 4.0%, respectively. A majority of the clusters (39 of 64) had two patients; only 2 clusters had seven patients.
The demographic and clinical characteristics of patients with clustered and unique M. tuberculosis DNA fingerprints are shown in Tables 1 and 2 . Clustered isolates were significantly more likely to come from permanent residents (in Hong Kong for Ն7 years) than new residents or nonresidents (RR, 3.89; 95% CI, 1.16 to 13.1) and were significantly more likely to come from those who had traveled to mainland China in the past 2 years than from those who had not (RR, 1.49; 95% CI, 1.01 to 2.20). There was a trend for the unemployed (retired persons, housewives, and students) to be less likely to belong to clusters than the employed. Other characteristics, as shown in the tables, did not differ between the two groups. The demographic and clinical characteristics of patients whose sputum isolates were subjected to RFLP analysis were not different from those whose sputum isolates were not analyzed.
Only 51 (30.2%) of the patients with clustered isolates had epidemiological links, 13 (7.7%) in the definite category and 38 (22.5%) in the probable category. This is the first population-based study in a place with an intermediate burden of tuberculosis and a low prevalence of HIV infection to determine the proportion of cases due to recent transmission of disease. We found that only 24.5% of the patients with active tuberculosis on the island of Hong Kong had mycobacterial isolates in their sputum that belonged to clusters. The estimated proportion of clustered samples was 24.5% by the n method and 15.3% with the n Ϫ 1 method.
Even after adjustment for potential bias due to underestimation because of incomplete sampling, the proportion of clustered isolates in Hong Kong is considerably lower than that reported in both low-prevalence (1, 4, 5, 6, 7, 17) and highprevalence countries (13, 19) .
The factors associated with clustering reported in low-prevalence countries, such as younger age groups, alcohol and drug abuse, imprisonment, and HIV infection, were not important in Hong Kong. Those with isolates belonging to clusters were more likely to have resided locally for Ն7 years and had a history of travel to mainland China in the past 2 years. The significance of this finding is unclear.
Only 30.2% of the clustered cases in Hong Kong had identifiable epidemiological links, which is consistent with other reports in the literature. The low concordance between molecular and conventional epidemiological findings may be due to the low specificity of IS6110-based DNA fingerprinting, espe- However, only 1.6% of the isolates in this study had five or fewer bands. The low frequency of isolates with five or fewer bands is not uncommon in some Asian countries (8, 12, 18, 21) , although other Asian countries (8, 9, 16, 22) have reported a high proportion of isolates with a single copy of IS6110 (12 to 40%). It has also been postulated that molecular clustering may not be due to recent transmission, as identical pattern could arise independently for isolates of different origins because of convergence of banding patterns (8) . In summary, if the proportion of molecular clustering of isolates truly reflects recent transmission of disease, then about 15 to 20% of the active cases of tuberculosis in Hong Kong are due to recent transmission of the disease.
